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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 13 - 14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Cideciyan et al (US 6,377,635). 

Re claim 13, Cideciyan teaches of an apparatus comprising: a branch metric 
generator that generates branch metrics comprising a cross-correlation (equations 3 
and 4) for a partial response channel (branch metrics, Figs 2-14); an add-compare- 
select component (Figs. 20 - 21) that compares paths (#2002, Fig. 20) and determines 
survivor paths (SEL, Figs.20 - 21) using generated branch metrics; a memory that 
retains metrics information (LATCH, Fig.20); and a trace-back component that 
determines a best path of the survivor paths and outputs sequence information based 
on the determined best path (a traceback component is inherent in viterbi detection). 
wherein the partial response channel having a transfer function defined according to a 
target polynomial, T(D)=po +piD+...+PmD m (F(D), Col 4, Lines 11 - 12) the Viterbi 
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detection operates according to a trellis having 2 M states (2 Z states, Col 3, lines 28 - 
33), and all survivor paths associated with all the 2 M states in the trellis merge in M 
steps (Figs. 8 - 14). 

Re claim 14, Cideciyan teaches of wherein the add-compare-select component 
compares paths and determines survivor paths by maximizing a quantity (minimizing 
the metric by minimizing a negative data dependent term (the first sum of equation 3)) 

N 

defined according to an equation, ^y k -y k * , where N corresponds to a sequence 

length, y* corresponds to a real channel output, and y k * corresponds to an estimated 
channel output (equations 3 and 4, Col 4, Lines 20 - 44). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1 , 4 - 7, 10 - 12, 17, 20 - 21 , 23 - 24 and 26 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Cideciyan et al (US 6,377,635) in view of 
Fisher et al (US 6,249,398). 

Re claims 1, 7 and 17, Cideciyan teaches of a method and a machine-readable 
medium (Col 1, Lines 20 - 34, Fig. 10) embodying information indicative of instructions 
for causing one or more machines to perform operations comprising: obtaining an 
output signal sequence (yn, equation 1) from a partial response channel (PR); 
determining an input sequence ({an}, Col 4, Lines 10 - 20) of the partial response 
channel by maximizing (minimize the metric, Lines 21 - 50) a cross-correlation of an 
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estimated output sequence with the obtained output sequence (the first sum of equation 
4) (The first sum of equation 4 (cross-correlation) is the only data-dependent term or 
time-varying term of the equation and to minimize the negative first term is by 
maximizing the crosscorrelation), and providing an output corresponding to the 
determined input sequence (Col 10, Lines 58 - 67, Fig. 2); wherein said determining the 
input sequence comprises employing Viterbi detection (Abstract) using a cross- 
correlation branch metric (Col 3, Lines 23 - 43); and wherein the partial response 
channel having a transfer function defined according to a target polynomial, T(D)=po 
+PiD+...+PmD m (F(D), Col 4, Lines 11 - 12) the Viterbi detection operates according to 
a trellis having 2 M states (2 L states, Col 3, lines 28 - 33), and all survivor paths 
associated with all the 2 M states in the trellis merge in M steps (Figs. 8 - 14). However, 
Cideciyan does not specifically of the Viterbi detection providing a robust tolerance of 
phase uncertainty with the waveform of widely varying amplitude including providing 
accurate detection decisions even when the amplitude of the waveform is very small. 

Fisher teaches of a new class of fixed partial response targets for use in a 
PRML magnetic medium read channel (Abstract, Lines 1 - 2). To properly equalize and 
detect the user-data bits, several parameters must be adaptively controlled. The sample 
values at node (#54, Fig.2) are applied to an error generator circuit (#64, Fig. 2) where 
they are compared to the ideal target response values. These values are in accordance 
with a 7 + 4D-4D 2 -5D 3 - 2D 4 polynomial. These values are relative and they may be 
scaled to the AID output bits as appropriate. The error generator (#64) provides an error 
signal via (#66) to gain control circuitry (#68), which in turn controls the variable gain 
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filter (#42, #68 controls the amplitude variations). The error generator 64 also provides 
input via path (#67) to timing control circuitry (#70), which in turn adjusts the sampling 
phase of the sampler (#46, providing a robust tolerance of phase uncertainty) (Fig.2, 
Col 6, Lines 20 - 43) in order to have accurate detection decisions (Viterbi Detector, 
#60) even when the amplitude of the waveform is very small (it is inherent that gain 
control would control the gain of a signal of a predetermined amplitude range (smallest 
amplitude to largest amplitude)). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have provided a time control circuitry in order to control any 
phase changes and a gain control circuitry to control undesired amplitude variations of 
the signal for improving signal acquisition performance in a disk drive read channel. 

Re claims 4, 10 and 20, Cideciyan teaches of providing the output corresponding 
to the determined input sequence comprises providing the determined input sequence 
to an additional sequence-processing component (ACS, Figs. 20 and 21). 

Re claims 5 and 11, Cideciyan teaches of the output signal sequence (y n ) 
comprising a convolution of the input sequence and a target polynomial of the partial 
response channel (equation 1, Col 4, Lines 4 - 15). 

Re claims 6 and 12, Cideciyan teaches of the partial response channel 
comprising a data storage medium (Col 1, Lines 8-15), and said obtaining the output 
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signal sequence comprises sampling a signal generated from the data storage medium 
(1/T sample rate, Col 4, lines 1 - 3). 

Re claims 21 and 24, Cideciyan teaches of a data storage system (Col 1, Lines 
8-15) comprising: an input line that provides a sampled channel sequence {yn, 
equation 1); Veterbi detection means for determining a recovered sequence {{in}, Col 4, 
Lines 10-20) from the sampled channel sequence {yn, Col 4, Lines 4 - 20), the Viterbi 
detection means including means for maximizing cross-correlation of the recovered 
sequence and the sampled channel sequence (first sum, equations 3 and 4, minimizing 
the metric by minimizing a negative data dependent term (the first sum of equation 3)). 
However, Cideciyan does not specifically of the Viterbi detection providing a robust 
tolerance of phase uncertainty with the waveform of widely varying amplitude including 
providing accurate detection decisions even when the amplitude of the waveform is very 
small. 

Fisher teaches of a new class of fixed partial response targets for use in a 
PRML magnetic medium read channel (Abstract, Lines 1 - 2). To properly equalize and 
detect the user-data bits, several parameters must be adaptively controlled. The sample 
values at node (#54, Fig.2) are applied to an error generator circuit (#64, Fig. 2) where 
they are compared to the ideal target response values. These values are in accordance 
with a 7 + 4D-4D 2 -5D 3 - 2D 4 polynomial. These values are relative and they may be 
scaled to the AID output bits as appropriate. The error generator (#64) provides an error 
signal via (#66) to gain control circuitry (#68), which in turn controls the variable gain 
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filter (#42, #68 controls the amplitude variations). The error generator 64 also provides 
input via path (#67) to timing control circuitry (#70), which in turn adjusts the sampling 
phase of the sampler (#46, providing a robust tolerance of phase uncertainty) (Fig. 2, 
Col 6, Lines 20 - 43) in order to have accurate detection decisions (Viterbi Detector, 
#60) even when the amplitude of the waveform is very small (it is inherent that gain 
control would control the gain of a signal of a predetermined amplitude range (smallest 
amplitude to largest amplitude)). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have provided a time control circuitry in order to control any 
phase changes and a gain control circuitry to control undesired amplitude variations of 
the signal for improving signal acquisition performance in a disk drive read channel. 

Re claims 23 and 26, Cideciyan teaches of a head-disk assembly comprising 
the input line (direct access storage device, Col 1, Lines 8 - 15, a head-disk assembly 
is included in a direct access storage device). 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cideciyan in view of McEwen et al (US 6,366,41 8). 

Cideciyan teaches all the limitations of claim 13 except of the memory comprising 
a path memory of length M. 

McEwen teaches of partial response channel having a transfer function defined 
according to a target polynomial, T(D)=po +piD+...+PmD m (Col 1, Lines 35 - 62) the 
Viterbi detection operates according to a trellis having 2 M states (2 s states, Col 5, Lines 
10-65) wherein the path memory length is M (S, Col5, Lines 10 - 35). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have a path memory length reduced in size to enable a greater 
number of sectors to be recorded on the magnetic disk surface (Col 3, lines 20 - 25). 

Response to Arguments 

Applicant's arguments filed July 01, 2009 have been fully considered but they 
are not persuasive. 

Applicants admit that the equations in Cideciyan show the cross-correlation 
term. Applicants submit that the cross-correlation is not used as claimed, wherein in the 
presently claimed invention corresponds to a cross-correlation of obtained output 
sequences and estimated output sequences for a partial response channel. Cideciyan 
does not teach using the claimed cross-correlation in the branch metrics generated by a 
branch metric generator, which branch metrics are then used by an add-compare-select 
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component to determine survivor paths. The branch metrics generated for use by the 
add compare select (ACS) unit in Cideciyan explicitly do not include a cross-correlation 
of obtained output sequences and estimated output sequences. 

Examiner submits that Cideciyan teaches of the crosscorrelation as admitted by 
the Applicant. The Metric in equation 3 or 4 includes a crosscorrelation term and a 
constant term. The cross-correlation term is referred to as the data-dependent or time 
varying term. Figures 3-13, shows the trellis performing ACS (Add-Compare-Select) 
operations to find the updated state metrics by using branch metric data dependent 
terms. Therefore, Cideciyan teaches of the branch metrics used by an add-compare- 
select component to determine survivor paths. 

Applicants submit that Cideciyan does not describe determining an input 
sequence of the partial response channel by maximizing cross-correlation of an 
estimated output sequence with the obtained output sequence. 

Cideciyan teaches of minimizing the metric of equation 3. Since the data 
dependent term is negative, it would be required to maximize the cross-correlation in 
order to minimize the metric. 

Applicants have submitted that Fisher fails to disclose Viterbi Detection that 
provides a robust tolerance of phase uncertainty with a waveform of widely varying 
amplitude. Applicants further submit that the components 64, 67, 70 and 46 are clearly 
separate from the Viterbi detector 60. 
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Examiner submits that Fisher discloses of a timing recovery unit to provide a 
robust tolerance of phase uncertainty to the signal inputted in the Viterbi detector from 
the loop as shown in Figure 2. Eventhough, the error generator is outside the Viterbi 
Detector, the error generator is coupled to the Viterbi Detector and the robust tolerance 
of phase uncertainty performed by the Timing Control is based on both the input and 
output of the Viterbi detector (output of the error generator). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aristocratis Fotakis whose telephone number is (571) 
270-1206. The examiner can normally be reached on Monday - Friday 07:00 - 16:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Aristocratis Fotakis/ 
Examiner, Art Unit 2611 

/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



